3-0 Bost-^S 

&m¥- 11-346448 



(19) B#HH«W (JP) 



(12) ^ 





(A) 



^fl 1-346448 

(43)^SBB ¥«11¥(1999)12^14B 





(51) IntO.* 
H 0 2 K 3/04 
3/28 



F I 

H0 2K 3/04 
3/28 



E 
K 



*»3R Sf3*3g©#4 OL (£ 12 H) 





«H¥11- 139950 


(7i) max 


000004260 




(62)^td©s* 


ftB^RO- 1 14174<3#9I 








(22)m«B 


^10^(1998)4^8 8 










(72)R9i# 






(31)«5fc*£®#^ 


#Wfl 1-999999 




*»flWis*wfn"r i T 


Bl#JS 


(32)«5fcB 


¥9 (1997)5^268 








(33)0Bfc«£®S 


H* (J P) 


02) ^mm 






C31)«5fc»B3£#^ 


#«¥9-Z/y7bl 






si#tt «5£# 


(32)«5cB 


^9(1997)9^283 








(33)«5£H£E3H3 


B* (JP) 


(74)ft3A 


%%i&wmmm 1 t 





©4) QfE9!4>«fM <Wffl3SS!E«««^E^^ 

(57) 





( 2 ) 



#§B¥i 1-346448 



EiS?*»(^) 5 1 ta»t 1 Jl* i 2 i «r»3Hrr -5 * 
> h cd ? — >gg £ffi(0-fc y * > h CD * — >8to*B tr cfc -5 

*#gfc<h-r5i# #3* i sttt 2 iz&n&mmmiszffifevtii 

ft. 21, 3B£jfctt4B<&»ttCEB£nT^£C£ 
*#«fr* W«a 3 E«OJMfil£9K!e«M<Z>B£ 

CO 0 0 l ] 

MRS. rtBBHlCctOH 

ftsnsssiiawBKBu sua*. h^y^£>*(,> 

[0 0 0 2] 



cooo3] ±#*>h&m^iz&mm&ws&w&<bm 

SftUTH BIK^PH 92/06527 JCiEttOMfifi 
Aftt6tlT^S. aiB^BS 9 2/0 6 5 2 7«Ctt, -fc^ 

*>bz? i,<»m&m&mttfk>b<Dftm\zmmzmm 

Oy hrtfc4*$)-fc£f*>hjOTEBSft. ®>^cd#^cd 

i;*B#]R:fft*u cn^^nccbciotit 

[0 0 0 4] 

C«W**tfftLJ:3 4:-r*BB] BB£tB9 2/0 6 5 
2 7T'(1 12 l^i^C, ^OOXDyh^I 

.#2rJ&5£LTV>£. 12 0 fc lffl»0#atbHHB*« 
To CCTr. B<B**flt— *KC&-$cR*tt* n y h## 
£ST. 12 0<£>*i&ftl2 ICDACD&gtCjfA 

snT^sftaaMctaEL, nweiAMBttB. 2* 

[0.0 0 5] .C^#B*Bj«r'5«*© : fei/>c>hJc 
ft, Wi;*S, WIU^*»oft:«»©»*-b:ifx>> 
1 0 5^Snt^5. d(DS*ii^^>h 10 511 

-?-<z> 2 *<&am«a*, s*(D 1 mm e * ^stn^A a v 
hrtc-tn-etntB-rsiiKiBBati*. ^lt, b 
»<&«*y*>h#«M«K:EBsn. BHVttfcftd- 

[0 0 0 6] U*>U £<B#»Ttt, l^XDy W 
fC4*<D*a*ft^iR$$n^ft:a6. B£fft^64« 
T-5Sfi#3<;U^fiESn<5. Z<D£i&* &m<D&Mzi 
<;u*B*J««T*fc#K:. g*-try*>h 1 o 5 ttt 

ft. 1 «» 1 2 «»4 *«rr«»»ty / > m o . ■ 

*3J:»3H»i4H*iS««r5»»t^>h 1 0 
2«:fflV>TtrY*. 

[0 0 0 7] #»OttJ*B4:LT©2*05iai 
»XL X2&M&T2>fZ#>lZ* 2*<Dmmiz?*>b 
1 0 3<hS^ir^^>h l 0 4Mo^nt^, . 

[0 0 0 8] ftoT. C^fle^ttW^BBTtt. IffiO 

[0 0 0 9] L^fe, C^ifttB, 2*CD?li±5^X 

[0 0 10] ±220ct^{C. B3kaBa)««?IS. lffi 
;ue*firr«fc*(Ctt, / >4<tfe5*0R«t 



> t 



(3 ) 



ZCtfrT'tZo m&/£M9 2/0 6 5 2 7 K-fc^T 

±EWo«^ htl^^xa-y Mlo^Tto 1J1!#<0S'J 
COO 1 2] f ^tOf 0 ^ 4^f^MOi 

coo 13] c(D5*©a»ty/>m s*oie 

g tf y ?-fH<B n -f ;ux > H (rm* LTR^tS 

o cos^s^rS] jcma^-c^ * n -f ;ux > K -este * c <t 

COO 1 4] a» % h*fcOOiri/^>h$.±f2 

mm &$n5£mwt t l x^Aesmwtcv<o m tj £ +» 
co o i 5] z<DB2oiz7Frrmf&rzit* temmfrzib 

CO 0 1 6] *75:, @IS^§fl9 2/0 6 5 2 70)i£f 

*3^t. i •D<nmvtizmmi2tiT^z><Dx\ $*fcB^? 

[0 0 17] £U:, S«-fc$0< > 
PflPSOSI/hCJ: 0> -fe^^ > h<&BS^tt'£^<B»*f* 

CO 0 1 8] mf&'£M9 2/0 6 5 2 7TH ir 

98 9 2/0 6 5 2 7tC«U -fe^* > h ££!V>?5:S*a#€: 
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CO 0 1 9] *559JWu ^fcV>HH*-C*Dy h»Jt9 
[0 0 2 0] **Wtt. ±E<oa«B9R©B».«C«S* 
[0 0 2 1 ] t£U<te* *369itt. XD7 h&frQcD? 
CO 0 2 2] 

co b £ £ ?rr s * wb xssfBmsa mm^r iz & 

gejf 3-OUx> K^MIT^S2 3< ;i/X> F£W 

«Sat5MWOB«^-C**. 
C 0 0 2 3 ] ft 2 tt, ftftffim 1 3< ;ux> 

I oHlPM 328S*««0 b^t * * o 

CO 0 2 4] IR«9(3tt. miS^ny hrtfCfct, 4*€ 

' XMBMKDBIET-Cft*. 

CO 0 2 5 ] IS*3S4«, WISm2n>f JUX>K»fC*3 
frt*»*fi8tt, 21. 3fi^tt4S(DS«{CffiSSn - 

[0 0 2 6] 

®, H2^SH6ti*3IJifi*!|a)BS-f<^ia^BI"C* 
[0 0 2 7] *HMS»HB«ttia, tSf<i:LTi< 
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[0 0 2 8] HCf 3H yt7h6i- #5C;S:oT[eI 
8, XU-y7'U>^9, 1 0 , r > 1 1 . 12S 

Eiesifrsns. 

C o o 2 9 ] ^ >7\>uffl#— 7 7 «— aco#— ;m 

7«, h6fca#6nfc^BB 7 143cfctf#Xffi 

7 10^cfc0^fS]{C3£6<^7 :r ^7;^g5 7 2. S:6< 1 

2ffl<7)/KtftBffiaB7 3tCcfcO«JBKStlT^^, 
[0 0 3 0 ] /\W>if4 (Dmjjfax&miZ te®A?L 4 1 

B£^2<BSBin-f;ux>K»3 1 aiI23< 
;Ux>KS3 l bt<og^ffii^««c»Ji:L/T»aa©» 
£ti?L4 2)&*SW-&nT^*. 

[0 0 3 1 ] H£?2tt, igf«^3 2 B/S^ 
£>3 2fC*js6SnfcXny h3 5F*g{CSeiE$n^m©C<^ 

2 tMW&fch<OTA*m%1fmcrZ><1 >is=L 3 4 

■ CO 0 3 2] H2ttHS J F-2 0«»ttttBSfffiH. S3te 
Hft^-t 3 2 l;:&»Sn*-feif * > h 3 3 (0«SC«J* 

OXDyh3 5*»jSStlT^. *H^«S8T«. Esl 
eF3<Ofi8ff*;»«LT, 3ffi<^H^#»€riR^"r 
5<£?K:* 3 6*^Dy h 3 «B!IH(triB»*n 

[0 0 3 3] HS^Hft't3 2<DXD-y h3 5KSfil£n 
fcB3&W**tt. 1 * 1 *<0«»3H*i LTSit^ C 

aw^ny h 3 5^nfnoti:n w 

fti.fr 3 2(75a3?|fi]8CB8LTrtfflW^6rtaiJB. .1*3 4" » 

Sn*. **WMB"Ctt. XD7h3 

S^S&CJ: 0 n*. 
[0 0 3 4] MDyhft0 1*0«fiS#lt ffi&<D 

(0 0 3 5] 3-f ;UX>KBSt*frt5itRO«« 



[0 0 3 6] M^H' — CDXD-y hf*3<&l*3»JB<Z)«®* 

#3 3uit 3 2owtngo*raiKnfi»tT 

iflSaif'y^KnfcteO^Oy hl*J<Z>*3SJl <£>«§[*# 
3 3 1 bi»Sfi:l/T^5. — <B*ay hft<£> 

ft*JI<B«m»#3 3 2 attl£?ftt3 2 W^pitCsJO 

BOtS**3 3 2 bi»Sftl/T^«. 
[0 0 3 7] tLT, dn6<&»*fcT««W#tt % ■ 

^<5C 9, >S53 3Lc, 3 3 2 c £*g£t* 

sctxsisisns. 

[0 0 3 8] ffioTItm3 2 <D— 3r0)MmtC&(r> 

j:o»Ji3>f;ux>H3W»aan*," 

[0 0 3 9] — -O7DyM^0WlOW*# 
332att. &m=Hk'b3 2<Dmtt®Q'fi[ZllZfilWXl 

33 1a* 4: UX>>*. RHRtc. — OXDyh 

[*3<D*«JB<0*3WW*3 3 1b* tt, iSm^3 2<Z> 
WfHsID^ia»CiaiitT lflSatTy^lBnfcttO^Py h 
rtonti^fa®ft3 3 2 b t/XH*. 

. 0»BS^43(r^T«'&C:J:D«l*Sns. 

<h * B ots^ft <k otttttc J: o m»m a -f . 
;ux>K^j«$ns. 

[0 04 1] C«>cfe5K:BS^*-63 2©<B*©«BW«C 

fc< agrees ns. 

[0 04 2] «ftO«»V«tt. ¥^l»fM^fe 

fl!)«W*tSffU¥*l:«»LXa:**ty/ > h 3 

3 2[:ios^ns 9 



( 5 ) 



CO 0 4 3] ^Cir^/>h3 3 1 <fc/Jvfcif* > b 3 3 2 
*>b3 3Sr«IflWfC^ny h3 SKIEaLT. 

3£temz<Dmfc%m&±?*>bT-mf%<*tiz>. -eu 

[0 0 4 4] ««Ltt*Hft3a«iBl<05%(Z)l«T** 
XffltC^T, 04/ 05, B6S«MLT8W«. 

ft58ia<^X>KS3 1aT*0» TBbW**»* 
CO 0 4 5] *?\ B^fZat-t^K:. ir^^>h3 3 

<£>• S2n<;i.x>h'83 l bt^wr* — h 

^sfflfc^*jB©«aw*oaiattH£*?«^3 20^ 

[0 0 4 6] 05JC^fcfc5fC, ^Dyh^: 

0 2^->OS^a#com2#^3 1 2^ScSn5. 

[0 0 4 7] ut!6i4, B50M3 1 1 £5<£tf#i& 
3 1 2te, H6«C^:T<fc3K:. Sgl#£!3 1 109*ggB3 
3m£m2#j&3 1 20SHB3 3 nW«8$n. Xo 

[0 0 4 8] CdT. Slt^3 1 l<£>$gggB3 3m£Sg 
2#lfc3 I 2<D^3 3 niSSttT** — >«£:rr 

^•try^> hH, £*-ty^>h-3 3T^^^c-tr^^> 

h 3 1 I43cfctf/Jvfcy*> h 3 1 2 ttt»«#llftoT 

[0 0 4 9] C(DXffi©«»Ttt, g&iztf*>bte* 
mim&3 1 10««3 3m£|f§2#;&3 1 2<D«gB3 

X 1 SrflTS-feif;* > hfc£0<#iS&SX 2 SfiTS-fc?' 
htf)30T&5o S8tW>h^3 0CM&n 

[0 0 5 0 ] 12 4 tC^TS 1 31111 -hiS^J:^ 

3 4#C0Xn y h 3 oiCif A$nTf/^/i^ir^^ > N 3 
3 2<£^->g&3 3 2 c£^WT5d£fCcfcoT?#£>C 
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[0 0 5 1] mmz. &2m&3 1 2^, m<mz&<& 

LT"C*5gl*<?!)#a«cS(fJT. I#i3 4#co^n-y 
h3 5t3j?A£ttT^**-fe2f*>h3 3 1 >SB 
3 3 1c SfflfftSCtCiotft-SClid^*^. •* 
L/T. ^->»3 3 1 c(0«»»5O-»t?->«3 3 
2 c £)#J#rg&<Z)— #<fc£K5»JK:®6Lv ^n^*l<£3JW 
fficOffi^^^i-r-SCiifCcfcD, 1*0M3 15 

win^, cocfc^fc 2ooattotj»s2 8 

Lti*^ct^ctT, 4*-><Da*a#<a#£l 

3-15S««T*«. ^<Dfz®, &gfcSk1&Zir*Z'b 
B3 0T*S. 

[0 0 5 2] CcoS«ir^>h«, 

x>HS3 1 a©l«at;y?W^**LTl9!W*c:<k 
^T'to, *^JgjgSgTtt. *->SB3 3 1 c^gli 
^3 1 1 «:*j«U *->S63 3 2 c c^2i^3 1 

2 s*dfr«d^ xffitra««cUT» suci 
ns. xfflotaax 1 , ^i^as^Yffl, z*§o 

iiSYL Z1H 89W5lcaglft£*i % #^X2 
te*tt-££LTBiiH*«kY2, Z 2 tS&KSn*. -tU 

t* H7ic«r«t-5«ccn6o3ffi#s*»j»sn^. 

[0 0 5 3] @^^#j»<0»jgXS*etTtria^T^. 
£*-fc^* > h 3 3 tt, UspJRO/jN-fe^^ > h 3 3 2 CD 
*->S63 3 2 c6U*ttO*t^/>h3 3 1 
>§53 3 1 ca*Hif£ 3*C»;L 6 *U »6?*fc&3 2<D 

> b 3 3 1 <B— 3 3 1 af4HS?ft^3 2 
(O— OXQy h<Bf*3*SJIte, /jN-fe^> h3 3 2<Z>— ^ 
^tt§*3 3 2 atelffiK— (Dad-; KBf*3*JBtc. * 
OX> tttf* > b 3 3 1 (^iB^Of^* 3 3 1 bii 
iSf«t3 2 0ttJE-^Dy hjfrSHMKfrfpHC 13B 

3 3 2cDftfi*0«5L**t>Wf2«l<OXn^ h^cfJBiC 

[0 0 5 4] i2i:^TJ:o(:-(7)Xn7 h 

K:ttrt*JW8^6, ±JfiO««««ei:UTi(Mil*3 3 1 
a, 3 3 2 a. 3 3 2 b* . 33lb' ifi— WJCEMS 
tl*. CCT, 3 3 2 b* , 33 1b* lilffifyr 

[0 0 5 5] SAg, ^2 3-f;UX>K»3 1 bttn 
3 ld^BB<^ifij«c»*K3 3 1 d, 3 3 1 e . 5X 
^/>h 3 3 2tfmCZ>Jjft\zm<£Si3 3 2 d. 332 



[0 0 5 6] Ek±<Dmg&:* ±T<DZOy b 3 5CD-fcy 
*>h3 3«C"Dtr>TII9S?\ ^LT. »2n-f;ux> 
K»3 1 bKfcHT. *WJMa>«*«3'3 1 e" 
«ofe-&«3 3 2 e *UT, ft*Jl<£>S'&g8 3 3 

2 d<fcrt*Ji<0«'&«3 3 1 d* S^fcig 

(0 0 5 7]/5:£k C©-fcj/*>M*«mEa>5. ' 
y*>M4MK»CJB8»LT&*^U «¥S*5 2*S 

H3csrct3tt3a)*»*c»6r. hbm*4: 

8 3 i bKufe^r. »«o««w#ttn— *wk:«»u 

Z^titeK. xn*y h^rci9 4^->cofiia#(0#^3 

h 3 3 0E«-cm*a#0#«*«J5£-C**. 
[0 0 5 8] »2 3<;UX>K»3 1 blC»ft« 

[0 0 5 9] 1z7*>b3 3te*-fe^;*>h3 

3 1*«/Jvfc^*>h3 3 2€rSt^cfc^«C2acO^->g5 

[0 0 6 0] *«Iflfc^ift*»*iry*>h 
6Jll3-fAx>F3 1 aa>lB*Kv^|MKCjll*Lfc 

[0 0 6 1 ] JBUifciD. -fc^>h*«[fflL&H*^- 

KT0>*2*S»4©JW»tia> 
[0 0 6 2] HSS»8gT*4, ^D-; h^feOCO^m 
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3 1 SO«^rrtC80iT*Ct*-e**. CtldcfcoT 

[0 0 6 3] hSfcD<B«aS#»a*8#<DJ§^ 
0)*iri<;ux>K»3 1 aa>*3pCtttt*rM*B8K:, 
«fcl»#0«j»tt«H*H9. i 1 0 C/Tt, H9I4 

^aiJi«*6 4ji»»rtan-s«»**u. ommmfr 
eMijieiAan. m2m&im* *zm*:im»n 

4ll*2j«iM|-WR-r. HI 0«SfS5JS^SS8 

JiT»tfS*V5W**:«U n»JMW>6*5Ji*ljft 
%6I€m &7A£3BIL SB8JB£2,&&g| 

■c«r. r 9 o>«au& j:cns i o ommtefs— 

«XX 2 (tsoac^- >*ft»0-fe^^> h£ 1 *IS 

ns. 

[0 0 6 4] H©fll'n6» g§2 3-fJUX>FP3 1 blC 

€t^t-#^o sfc, c©«(»fiTi4»^y*>h 

fC, *n6a>»»-fejf^>ht4JII13-f ;UX>KP3 1 
xoy h*fcoa>«aw#ft«r4a>««ta>«'&<kLT. 

;WX>KB3 1 af#83 1 5##!£3 171: 
[0 0 6 5] C<0«-&, ^«»W<B2#£rtfflJl®<Z>2 

^Dyh*fc5 0WI*J«8*fl)»*©»13-f 
;UX> HS3U <O«SCM0ffffi£H 1 1 *fc 1 ffi# 
^)«aitbfllH«H 12,013 fC^To m 1 JB-^SSB a 
iO^^, HI 2tt»3»*»6SB6JBa>«BScS:*L. m 

[0 0 6 6] HI 2fCi50^T, M4M«^6S3JI« 1 
AJML ^4i$IKS, »5JI€Mft« m6B€r2^a 

eijttflm. S2i^s, ^7i^ S8g$2 
jft«»-e«T. h 9 v>mm#&z*m i o n 

3, hi 3o#j»aixx4«o«:<"^->a5e«po*^ 

h€: l^m:>C^0, HI 2. H13C7D# 
[0 0 6 7 ] UUilCcfcO, »2 3-f;H>F»3 1 bC 



;i/X>h'T2^<DU'^#:CD/M:£/*>h 3 3 2. 3 3 3 
Srg^tCiSSU, -enb€:10<73^:-fey^>h3 3 1 

CO 0 6 8] Hi 4te. SBl n-f;ux>h*l¥3 1 aQl 

31. 141. ^6^<hT-5. ?S§ 1 if £l£ 6 Jl 

tTS813 3 1a. 33 1b' £»fi£L. H2Jl<iSI3 
iiTt@3 3 2 a. 3 3 2 b' £. fLT. Sfl4Ji<h 
^5JBt"Ufta<©«fJB3 3 3 a, 3 3 3 b' ZM&LTZ. 

£ 1 ffifl-eftawt UT. m 1 5 . H 1 6 JCiftT. 
[0069] HI 5. 01 6C*5UT. i*J8JSfl!M>$3B 

M. 3I4JBS 2 j B5fl£;fcV>ttNL £61^ 
^^iST^T. 015 1#^3 1 343.fctf0 1 

6 (C^-rSS 2 #gg 3 1 4 «. Xn-; h&fcD 3^— 
Sia#©#^$:Jg^-r5. ^1«^3 1 3W#^SXX 
5. $g2#U!l3 1 4<&#i&SSXX6S:-37i<'$'->66£ 
»0-fe^> h&l*Ea-T-5C<ttCi0. 015. B 

CO 0 7 0] COS^fe. #^ft«E«fcDW6*^J:5 
(C. S23-TJH>F^3 1 btr8=-&SB£*iS;L5C:<i:75* 

CO 0 7 1] *3a6»*T?tt. lffi&tOcDgJES 

tW>httgltS3 1 3C03g8BXX5i:3g2#igil3 

1 4<o»g5xx6 t.<r>mmttt s-fcsooK 
ax i srWT^-fe^^ > hsiwsauix 2 «-t 

hCD 3 Kfc. S»-fe^^>h«S— H 

3 1 a© ie«^y^©fflfC*«fr£-t**d 
C-?-<OM<7D3ISS«S§] JS— 3feSS»J8K:*t»-04, »1# 
^3 1 l<h^2#^3 2 2<k**«r*JI»t:^>H 

5ltU»<tL/t. L^L. Sl#^3 1 1 c:I2#i3 2 
2 tSrfeirf SgJgHi^;^ M4. ^Siirt+StW 
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co 07 2] st. m-mmmmz&^TU&t-tif * 

>h3 3CD*6M£€r. — ^©D-f;i/X> ±± 
if*>\-3 3 1(D^ — >S5 3 3 1 c*MN-fe^^>h3 3 
2CD*->§63 3 2 c.SHtTU^Ktf^LJt. UtS>U 1* 
^ty/ >K£7D7h35 (Ctf AC. ^— $&tm& 

D*ttUTfc«fc^. -03^-8-51. ^ 

i:3^?fill/. <fi^cori'f;i'X>Kfc*3t-iTtt. 

%%mwt.n<%mv>n%mw£<n&e!mmts&oiz®. 

CO 0 7 3] St. — ^con-f ;Ux> Kt~i3^T. fl.* 

ft t zmtm-c-mm l itm& t o t *> j: 

CO 0 7 4] ±EJS— *»S»B©*i6»fflrc»4. 

5ltiiSiU4Sgl Z3-f;UX> KS3 1 a«K»tfc**. 
^*S-&fflffl!l-C ! ^-5m2 3-OUX>h*S*3 1 bK&ttT 

c o o 7 s ] %zwmmm*&-c\*. 6*tLfc 

At, Sgttf&Ti* 6 + 4 N (N : CO^fe. F*?*gJl 

CO 0 7 6] ±tZ<D^mm^Xit. (Hie^3ttl 2gC0 
m«Kg€r«fS. @S^2CDXn-y h£3 6e<fcLT^ 

^*t. gis^^jgsn. -en^t^xD-y hfkwgMZ 

CO 0 7 7 ] St. xn -y h£ffl(^MMft*<4ftftfl« 

Tt, &?zit\&mii&m<Dm&&mx'*>&<<\ mi 7« 

tf*^*SS»ttK*fc»T. I1M3 1 1CD^SB3 3m 
<t^2#^co^S63 3 n<bSr-en^n^t>cCO-(ri/p<.> h 

Sr^^T^L. ^n6Ilti3 1 lt!2f^3 2 
2<hS:3£J"JfC^L.T^-5. -eLT. -^nSrffeCO 4 ^~ 

TS-ffiC0#^€Jgfi2 L- T U 5 . 
CO 0 7 8] St. 0 1 8(C^T=t:^(C. &ffi-r-n^n 



CO 0 7 9] ±fZ^3S^5gTi2, h»**3 6<D» 

CO 0 8 0] ft:*, IQdBHim HJE^JHftWIiX 

Yf§. ZSSliWSIIOTiRficl/fc^ X*§, Y 

co o 8 i ] jEfc. mm-t?*>h<Dmz. wuenkfo 

3 11. 3 12. 3 13. 3 1 40«t3^t^eStJ: 
K) l*VMfc^tiJS»4:tt*. -LfB#^3 11. 3 12, 
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Abstract 

PROBLEM TO BE SOLVED: To secure a necessary number 
of turns for one slot with a small number of turns by forming 
a stator winding by jointing, a plurality of segments, each of 
which is constituted of fundamental segments of regular sha 
pes and segments having a different shape from that of the f 
undamental ones. 

SOLUTION: A stator winding is formed by jointing a plurality 
of segments which are constituted of electrical conductors. 
These segments are constituted of fundamental segments of 
a regular shape and segments having a different shape from 
that of the fundamental ones. The fundamental segments fo 
rm a first group 31a of coil ends on one side of an end face in 
the axial direction of a stator iron core 32 and a second group 
31b of coil ends on the other side of the end face. The segm 
ents having a different shape form an extraction line of the s 
tator winding and a turn section connecting a first and a sec 
ond turn. Due to this structure, a necessary number of turns 
per slot can be secured with a small number of turns. 
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(54) STATOR OF AC GENERATOR FOR VEHICLE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To secure a necessary 
number of turns for one slot with a small number of turns 
by forming a stator winding by jointing, a plurality of 
se g men ts, each of which is constituted of fundamental 
segments of regular shapes and segments having a 
different shape from that of the fundamental ones. 
SOLUTION: A stator winding is formed by jointing a 
plurality of segments which are constituted of electrical 
conductors. These segments are constituted of 
fundamental segments of a regular shape and segments 
having a different shape from that of the fundamental 
ones. The fundamental segments form a first group 31a 
of coil ends on one side of an end face in the axial 
direction of a stator iron core 32 and a second group 31b 

of coil ends on the other side of the end face. The segments having a different shape form an 
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extraction line of the stator winding and a turn section connecting a first and a second turn. 
Due to this structure, a necessary number of turns per slot can be secured with a small 
number of turns. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused t>y the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The stator of the AC generator for vehicles which has the stator core with two or more slots 
and the stator winding of the polyphase with which the aforementioned slot was equipped which are 
characterized by providing the following. Two or more segments which consist of an electric conductor 
are joined, it is constituted, and, for the aforementioned segment, the aforementioned stator winding is 
the basic segment of a regular configuration. Consisting of an aforementioned basic segment and a 
variant segment which differs in a configuration, the aforementioned basic segment is the turn section. 
[Claim 2] The 1st coil of the above and a group are the stator of the AC generator for vehicles according 
to claim 1 which arranges so that the turn section of other segments may surround the turn section of the 
segment of 1, and is characterized by the bird clapper. 

[Claim 3] The stator of the AC generator for vehicles according to claim 1 or 2 characterized by 
arranging even electric conductors which make four the minimum only in the direction of a path into the 
aforementioned slot. 

[Claim 4] The joint in the 2nd coil of the above and a group is the stator of the AC generator for vehicles 
according to claim 3 characterized by being arranged annular [ four- fold / 3 -fold / a duplex and / and ]. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the stator of the AC generator 
for vehicles which can be carried in vehicles, such as vessels, such as a passenger car and a truck, about 
the AC generator driven with an internal combustion engine. 
[0002] 

[Description of the Prior Art] In the coil process of the stator of the AC generator for vehicles, there is 
the method of constituting a coil by the insertion process to the slot of a stator and junction of segments 
using the segment which consists of an electric conductor of a large number (this crooked portion is 
hereafter called the turn section) beforehand crooked in the shape of a hairpin not using a successive 
line. Since there are many junction parts, in order to reduce a manufacturing cost with this composition, 
automation of a junction process was indispensable. 

[0003] The composition of a publication is known by the international public presentation 92/06527 as a 
stator of the AC generator for vehicles using the segment. The joint of segments is annularly arranged in 
one side of a stator core, and the composition make junction by soldering or welding easy to automate is 
proposed by the international public presentation 92/06527. According to the composition shown here, 
four segments are arranged in a slot, the segment corresponding to each reversal connection and middle 
connection of a coil is created individually beforehand, and the stator winding is formed by joining 

these. 
[0004] 

[Problem(s) to be Solved by the Invention] In the international public presentation 92/06527, the wave 
winding is formed in an outer layer [ within one slot ], and inner layer side like drawing 21 using the 
segment arranged two [ at a time ]. The coil specification view for one phase is shown in drawing 20 . 
Here, the number on a par with the central horizontal single tier of drawing expresses the slot number. 
Moreover, the solid line of drawing 20 expresses the electric conductor inserted in the position of A of 
drawing 21 , and a dashed line expresses similarly the electric conductor with which B and a two-dot 
chain line are inserted in C, and the dashed line is inserted in the position of D. 

[0005] Two or more basic segments 105 with the same length and the same configuration are contained 
in two or more segments which constitute this coil. This basic segment 105 is arranged so that the two 
bays may be located in basic 1 pole-pitch remote slot, respectively. And two or more basic segments are 
arranged regularly, and a series of coils are formed by being joined regularly. 

[0006] However, in this coil, since four electric conductors are held in one slot, the wave-winding coil 
which carries out a stator core 4 round is formed. For this reason, in order to carry out the series 
connection of the wave-winding coil of each periphery, the variant segment of a configuration which is 
different in a basic segment 105 is used. In this coil, the variant segment 102 which connects the variant 
segment 101 which connects the 3rd round with the 100 or 2nd round of the variant segment which 
connects the 2nd round with the 1st round and the 3rd round, and the 4th round is used. 
[0007] Furthermore, in order to form two leader lines XI and X2 as an outgoing end of a coil, two 
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variant segments 1 03 and the variant segment 104 are used. 

[0008] Therefore, in the coil of this conventional technology, in order to form the coil of one phase, a 
total of five variant segments are needed. 

[0009] And in this coil, 1 pole-pitch detached building ****** of the two leader lines XI and X2 is 
carried out. Since both the leader lines XI and X2 are electric conductors arranged at the outer layer side 
of a slot, they are required for this in order to avoid interference with the basic segment of other Y 
phases and Z phase. 

[0010] As mentioned above, in the coil of the conventional technology, in order to form the coil of one 
phase, at least five variant segments are needed. This can be explained as follows. In the international 
public presentation 92/06527, the coil which makes it a coil and carries out the surroundings of a stator 
core 4 round is formed by inserting four segments in the slot of one stator core, and connecting by the 
connection 106. 

[001 1] The insertion process of the segment for forming the annular coil ring which carries out the 
surroundings of a stator core 1 round, and the junction process of a segment edge are the same about all 
segments. The coil for 2 round is already formed in a pan about the same slot as the above-mentioned 
slot by the coil for another loop winding for 1 round, and the above-mentioned 2 round, and 3 slot 
staggering ******, and the annular coil for a total of 4 rounds is formed. 

[0012] In order to use as one coil the annular coil which carries out the surroundings of this stator core 4 
round, it is necessary to cut about each ring by one place (for them to be a total of four places at four 
rings), and to connect with the cutting section of other rings. A variant segment is needed the two totals 
[ five ] which have 3 have a connection with other rings, and the drawer section as an outgoing end. 
[0013] Can concentrate these five variant segments and they cannot be prepared in the coil end between 
basic 1 pole pitches. A heavy bird clapper is because there is nothing at the coil end to which the annular 
coil for 4 round was divided into 2 sets from which the position shifted by three slots mutually as 
mentioned above, and four rings are located in a line in the direction of a path. 

[0014] Of course, if the segment per slot is made into two of the half of the above-mentioned example, it 
is possible to centralize a variant segment on the coil end between 1 pole pitches. However, in having 
reduced the number of turns per slot, the output in a low-speed rotation region required as an AC 
generator for vehicles is not fully securable. 

[0015] With the composition shown in this drawing 20 , the electric conductor which came out of the 
inner layer side, and the electric conductor which came out of the outer layer side are joined by the joint 
106. Therefore, by the inner layer and outer layer side, the electric conductor which came out of each 
slot inclines in the same direction altogether, and the electric conductors which came out of the adjacent 
slot do not interfere each other in it. 

[0016] Moreover, in the stator winding of the international public presentation 92/06527, since it is 
arranged in one side of a stator core annular [ one ], if especially the physique of a stator becomes small, 
the distance of joints will approach and, as for a joint 106, a junction process will become difficult. 
[0017] As mentioned above, since the attachment process to the stator core of a segment becomes 
complicated and a manufacturing cost becomes high by the increase in a variant segment, and reduction 
of a joint interval, the original purpose cannot be attained, 

[0018] Moreover, in the international public presentation 92/06527, there is a publication of the purport 
that a stator winding can be made into a lap winding (loop volume) using a segment. However, the 
publication which is the grade which can carry out the lap winding which used the segment is not carried 
out to the international public presentation 92/06527. 

[0019] this invention aims at offering the stator which secures the number of turns per slot with the few 
number of the circumference. 

[0020] this invention is made in view of the trouble of the above-mentioned conventional technology, 

and aims at offering the stator which makes easy the coil process which used the segment. 

[0021] In detail, this invention offers a stator with few unique segments, securing the number of turns 

per slot. 

[0022] 
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[Means for Solving the Problem] In the stator of the AC generator for vehicles which has the stator core 
in which a claim 1 has two or more slots, and the stator winding of the polyphase with which the 
aforementioned slot was equipped the aforementioned stator winding Two or more segments which 
consist of an electric conductor are joined, and it is constituted, the aforementioned segment It consists 
of a basic segment of a regular configuration, and the aforementioned basic segment and the variant 
segment which differs in a configuration, the aforementioned basic segment It has the shape of U 
character which has the turn section, to one side of the shaft-orientations end face of the aforementioned 
stator core The 1st coil and group of the aforementioned segment which come to arrange the turn section 
are formed. The 2nd coil and group of the aforementioned segment which join an edge and come to 
form two or more adjacent layer coil ends are formed so that a lap winding may be formed in another 
side of the shaft-orientations end face of the aforementioned stator core. The coil which arranges the 
aforementioned basic segment into a slot regularly, and carries out the surroundings of the 
aforementioned stator core 2 round is formed, and the aforementioned basic segment is a variant 
segment from which a configuration differs. It is the stator of the AC generator for vehicles 
characterized by constituting the turn section which connects the 2nd round with the 1st round with the 
leader line of the aforementioned stator winding. 

[0023] A claim 2 is the stator of the AC generator for vehicles according to claim 1 which arranges the 
1st coil of the above, and a group so that the turn section of other segments may surround the turn 
section of the segment of 1, and is characterized by the bird clapper. 

[0024] A claim 3 is the stator of the AC generator for vehicles according to claim 1 or 2 characterized by 
arranging even electric conductors which make four the minimum only in the direction of a path into the 
aforementioned slot. 

[0025] It is the stator of the AC generator for vehicles according to claim 3 characterized by arranging 
the joint [ in / the 2nd coil of the above, and a group / in a claim 4 ] annular / four-fold / 3-fold / a duplex 
and / and ]. 

[Embodiments of the Invention] Hereafter, the AC generator for vehicles of this invention is explained 
based on each example shown in drawing. 

The [first operation gestalt] Drawing 1 to drawing 7 is what showed the first operation gestalt of this 
invention, and drawing 2 to the principal part cross section of the AC generator for vehicles and drawing 
6 of drawing 1 are explanatory drawings of the stator of this operation gestalt. 

[0027] AC generator 1 for vehicles is equipped with the stator 2 which works as an armature, the rotator 
3 which works as a field, the housing 4 which supports a stator 2 and a rotator 3, and the rectifier 5 
which changes ac power into a direct current power, and is constituted. 

[0028] It rotates united with a shaft 6 and the rotator 3 is equipped with the Laon Dell type field core 7, 
a field coil 8, the slip rings 9 and 10, and cooling fans 1 1 and 12. A shaft 6 is connected with a pulley 20 
and a rotation drive is carried out with the engine for a run (not shown) carried in the automobile. 
[0029] The Laon Dell type field core 7 is constituted combining the field core of a lot. The Laon Dell 
type field core 7 is constituted from ends of the **** boss section 71 with a group, and the boss section 
71 by the shaft 6 by the disk section 72 prolonged in the direction of a path, and the 12 presser- foot- 
stitch-tongue-like magnetic pole sections 73. 

[0030] the shaft-orientations end face of housing 4 - inhalation - the hole 41 is formed And 
corresponding to the 1st coil of a stator 2, group 31a and the 2nd coil, and the direction outside of a path 
with group 31b, the discharge hole 42 of the cooling style is formed in the periphery both-shoulders 
section of housing 4. 

[0031] A stator 2 is constituted by a stator core 32, the stator winding constituted with two or more 
electric conductors arranged in the slot 35 formed in the stator core 32, and the insulator 34 which 
carries out electric insulation of between a stator core 32 and electric conductors. 

[0032] It is the perspective diagram showing the typical configuration of a segment 33 where the partial 
cross section of a stator 2 is equipped with drawing 2 , and a stator core 32 is equipped with drawing 3 . 
As shown in drawing 2 , two or more slots 35 are formed in the stator core 32 so that the stator winding 
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of a polyphase can be held. With this operation gestalt, corresponding to the number of magnetic poles 
of a rotator 3, 36 slots 35 are arranged at equal intervals so that the stator winding of a three phase 
circuit may be held. 

[0033] The stator winding with which the slot 35 of a stator core 32 was equipped can be grasped as 1 
one electric conductor, and even electric conductors (this operation gestalt 4) are held in each of two or 
more slots 35. Moreover, four electric conductors in the slot of 1 are arranged by the single tier from the 
inside about the direction of a path of a stator core 32 in order of inner ****, the inner middle lamella, 
the outside middle lamella, and the outer edge layer. A stator winding is formed by connecting these 
electric conductors by the predetermined pattern. In addition, with this operation gestalt, when an end 
arranges a successive line in the coil and the section of ends of a stator core 32 in the electric conductor 
within a slot 35, the other end is connected by junction. 

[0034] One electric conductor in each slot is making other one electric conductor in a slot besides a 
predetermined pole pitch remote, and the pair. 

[0035] In order to secure, and to arrange in line the crevice between two or more electric conductors 
which can be especially set in a coil and the section, the electric conductor of the predetermined layer 
within the slot of 1 is making the electric conductor of other layers within a slot besides a predetermined 
pole pitch remote, and the pair. 

[0036] For example, electric conductor 331a of inner **** within the slot of 1 is making electric 
conductor 331b of the outer edge layer within a slot besides 1 pole-pitch remote, and the pair towards 
the direction of a clockwise rotation of a stator core 32. Similarly, electric conductor 332a of an inner 
middle lamella within the slot of 1 is making medium-rise electric conductor 332b and the pair the 
outside within a slot besides 1 pole-pitch remote towards the direction of a clockwise rotation of a stator 
core 32. 

[0037] And the electric conductor which makes these pairs is connected by going via the turn sections 
331c and 332c by using a successive line in one edge of the shaft orientations of a stator core 32. 
[0038] Therefore, in one edge of a stator core 32, the successive line which connects the electric 
conductor of an outer edge layer and the electric conductor of inner **** will surround the successive 
line which connects the electric conductor of an outside middle lamella, and the electric conductor of an 
inner middle lamella. Thus, the connection of an electric conductor which makes a pair is surrounded in 
one edge of a stator core 32 by the connection of an electric conductor which makes other pairs held in 
the same slot. A medium-rise coil end is formed of connection in the electric conductor of an outside 
middle lamella, and the electric conductor of an inner middle lamella, and a **** coil end is formed of 
connection in the electric conductor of an outer edge layer, and the electric conductor of inner ****. 
[0039] electric conductor 332a of the inner middle lamella within the slot of 1 on the other hand — the 
direction of a clockwise rotation of a stator core 32 — turning ~ electric conductor 331a' of inner **** 
within 1 pole-pitch remote and other slots **** — the pair is made Similarly, it is electric conductor 
331b 1 of the outer edge layer within the slot of 1. Medium-rise electric conductor 332b and the pair are 
made the outside within a slot besides 1 pole-pitch remote towards the direction of a clockwise rotation 
of a stator core 32. And these electric conductors are connected by junction in the other-end section of 
the shaft orientations of a stator core 32. 

[0040] Therefore, in the other-end section of a stator core 32, the joint which connects the joint which 
connects the electric conductor of an outer edge layer and the electric conductor of an outside middle 
lamella, and the electric conductor of inner **** and the electric conductor of an inner middle lamella is 
located in a line in the direction of a path. An adjacent layer coil end is formed of the connection 
between the electric conductor of an outer edge layer, and the electric conductor of an outside middle 
lamella, and connection between the electric conductor of inner ****, and the electric conductor of an 
inner middle lamella. 

[0041] Thus, in the other-end section of a stator core 32, without overlapping, it arranges and the 
connection of an electric conductor which makes a pair is arranged. 

[0042] Furthermore, two or more electric conductors are offered by the segment which fabricated the 
electric conductor with the straight angle cross section in the predetermined configuration. It is provided 
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by the large segment 331 which the electric conductor of inner **** and the electric conductor of an 
outer edge layer fabricate a series of electric conductors in the shape of about U characters, and become 
so that it may be illustrated by drawing 3 . And the electric conductor of an inner middle lamella and the 
electric conductor of an outside middle lamella are offered by the small segment 332 which comes to 
fabricate a series of electric conductors in the shape of about U characters. 

[0043] The large segment 331 and the small segment 332 form a basic segment 33. And a basic segment 
33 is regularly arranged into a slot 35, and the coil which carries out the surroundings of a stator core 32 
2 round is formed. However, the turn section which connects the segment which constitutes the leader 
line of a stator winding and the 1st round, and the 2nd round consists of variant segments from which a 
basic segment 33 differs in a configuration. And in the case of this operation gestalt, the number of a 
variant segment becomes three. Although the connection between the 1st round and the 2nd round turns 
into **** and medium-rise connection, a variant coil end is formed of this connection. 
[00441 About X phase which is one phase of the three-phase-circuit coils, a coil specification view is 
explained using dr awing 4 , drawing 5 , and drawing 6 . A solid line shows a dashed line and an inner 
middle lamella, and a two-dot chain line shows [ an outer edge layer ] inner **** for a dashed line and 
an outside middle lamella. Moreover, an upper case is the 1st coil and group 31a which come to arrange 
the turn section, and the lower berth is the 2nd coil and group 31b which come to arrange a joint. 
Moreover, the number located in a line in the center of drawing at a horizontal single tier expresses the 
slot number, and is the same also in other coil specification views. 

[0045] First' as shown in drawing 4 , a segment 33 is arranged every three slots from No. 1 of the slot 
number. In the 2nd coil and group 31b, the edge of the electric conductor of an outer edge layer to which 
the edge of the electric conductor of an outside middle lamella which came out of the slot of 1 came out 
of the slot besides 1 pole-pitch remote towards the direction of the circumference of a clock of a stator 
core 32, and the edge of the electric conductor of inner **** which came out of the slot of 1 again are 
joined to the edge of the electric conductor of an inner middle lamella which came out of the slot besides 
1 pole-pitch remote towards the direction of And the 1st coil 31 1 of the lap winding of 2 turns is formed 
per slot. 

[0046] Similarly, as shown in drawing 5 , the 2nd coil 312 of the lap winding of 2 turns is formed per 

slot. . 
[0047] As the coil 31 1 and coil 312 of these drawing 4 and drawing 5 are shown m drawing 6 , 33m of 
edges of the 1st coil 311 and 33n of edges of the 2nd coil 312 are connected, and the coil 315 of 4 turns 
is formed per slot. 

[0048] Here, the large segment 311 and the small segment 312 whose segment which has the turn 
section which connects 33m of edges of the 1st coil 31 1 and 33n of edges of the 2nd coil 312 is a basic 
segment 33 differ from each other in the configuration. 

[0049] In the coil of this X phase, a variant segment is three of segments which has the segment which 
has the turn section which connects 33m of edges of the 1 st coil 3 1 1 , and 3 3n of edges of the 2nd coil 
312, the segment which has the coil edge XI, and the coil edge X2. It can explain as follows that a 
variant segment is stopped by three. 

[0050] The 1st coil 311 shown in drawing 4 can be obtained in the annular coil which joins regularly as 
mentioned above and can be done by cutting turn section 332c of the small segment 332 inserted in the 
slot 35 of No. 1 and No. 34. 

[0051] Similarly, the 2nd coil 312 can be obtained in the annular coil which joins regularly and can be 
done by cutting turn section 331c of the large segment 331 inserted in the slot 35 of No. 1 and No. 34. 
And one coil 315 is formed by connecting one side of the cutting section of turn section 331c, and one 
side of the cutting section of turn section 332c in series, and using another side of each cutting section as 
a coil edge. Thus, the coil 315 of the lap winding of 4 turns can be formed by cutting two annular coils 
by two places, connecting the cutting section of the ring of 1, and the cutting section of other rings, and 
making it one coil. Therefore, the number of required variant segments is three. 

[0052] Moreover, this variant segment can be concentrated and prepared between the 1st coil and 1 pole 
pitch of group 31a. It is because turn section 331c forms the 1st coil 311 and 332 cc of turn sections 
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forms the 2nd coil 312 with this operation gestalt. Y phase and Z phase are formed in the slot from 
which a phase differs by a unit of 120 degrees mutually like X phase. The coil edges Yl and Zl of the 
coil edge XI of X phase and Y phase which is not illustrated, and Z phase are connected to a rectifier 5, 
and the coil edge X2 is connected with Y2 and Z2 which are not illustrated as the neutral point. And as 
shown in drawing 7 , star connection of these three phase circuits is carried out. In the coil shown in 
drawing 6 , the coil edge XI connected with a rectifier 5 is taken out from the 1st coil and group 31a 
side by shaft orientations. 

[0053] The manufacturing process of a stator winding is explained below. A basic segment 33 is 
arranged so that turn section 331c of the U character-like large segment 331 may surround turn section 
332c of the U character- like small segment 332, and it is inserted from the one side of the shaft- 
orientations side of a stator core 32. that time — one electric conductor 331a of the large segment 331 — 
inner **** of the slot of 1 of a stator core 32 — as for one electric conductor 332a of the small segment 
332, the electric conductor of another side of the small segment 332 is also inserted in a clockwise 
rotation outside a slot besides the above from the slot of the above 1 of a stator core 32 at a middle 
lamella at the outer edge layer of a slot besides 1 pole-pitch remote, as for electric conductor 331b of 
another side of the inner middle lamella of the slot of the above 

[0054] consequently, it is shown in drawing 2 — as — as the electric conductor above-mentioned from an 
inner **** side to the slot of 1 — Bays 331a and 332a, 332b 1 , and 331b — 1 It is arranged at a single tier. 
Here, they are 332b' and 331b\ It is the bay of the electric conductor within a slot besides 1 pole-pitch 
******, and the segment of the size which is making the pair. 

[0055] In the 2nd coil and group 31b, Joints 33 Id and 33 le are leaned in the direction in which the large 
segment 331 opens the electric conductor located in a **** side by 1.5 slots after insertion. And Joints 
332d and 332e are leaned in the direction in which the small segment 332 closes a medium-rise electric 
conductor by 1.5 slots. 

[0056] The above composition is repeated about the segment 33 of all the slots 35. and the 2nd coil and 
group 31b — setting — joint 331e f of an outer edge layer, joint 332e of an outside middle lamella, 332d 
of joints of an inner middle lamella, and 331d of joints of inner **** — 1 It is joined by meanses, such as 
welding, ultrasonic welding, arc welding, and soldering, and connects electrically. 
[0057] In addition, this segment is fabricated by the copper monotonous shell, the press, etc. by the 
abbreviation type configuration for U characters. A large segment and a small segment may be 
fabricated individually and may fabricate two copper monotonous shells simultaneously. Moreover, a 
segment twists an electric conductor with a linear straight angle cross section, and is formed. The 
configuration of the turn section is good also not only as the typeface of KO as shown in drawing 3 but 
circular. 

The [operation effect of the first operation gestalt] By considering as the above-mentioned composition, 
the electric conductor of each class inclines in the same direction in the 1st coil, group 31a, the 2nd coil, 
and group 31b. Therefore, the coil 315 of the lap winding of 4 turns can be formed per slot, without the 
segments of the same layer interfering. At this time, a variant segment requires only three per one phase, 
and all others can constitute the coil of a lap winding from arrangement of a basic segment 33. 
[0058] Moreover, a joint can be arranged with the 2nd coil and group 31b, and workability can be 
improved. On the other hand, many joints can be arranged at equal intervals annularly [ a duplex ]. 
Therefore, contiguity of the distance between joints can be suppressed and junction processes, such as 
welding, can be made easy. For example, improvement in productivity is possible for positioning of 
welding equipment, the alignment to a part welding, etc. becoming easy etc. 
[0059] Furthermore, since it is also possible that both are arranged and it can introduce into a slot 
simultaneously since the double turn section is formed so that the large segment 331 may surround the 
small segment 332, or to manufacture both simultaneously in the fabricating operation of the turn 
section, a segment 33 can raise productivity more. 

[0060] Moreover, productivity can be improved also by preparing the variant segment used as an 

irregular configuration in the portion concentrated between the 1st coil and 1 pole pitch of 3 la. 

[0061] By the above, in the stator which used the segment, the productivity of segment manufacture and 
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a coil process can be raised, and a manufacturing cost can be reduced. 

The [second operation gestalt] The 1st operation gestalt showed the coil 315 of four turns per slot. 
However, according to the output characteristics as which vehicles are required, demand of wanting to 
make [ many ] the number of electric conductors per slot can be carried out like the following operation 
gestalt [ the 2nd to 4th ], and can be realized. 

[0062] Although the first operation gestalt showed the structure of the coil which made the number of 
electric conductors per slot four, the laminating of the coil 316 which made four the unit for the number 
of electric conductors per slot can be carried out in the direction of a path of a coil 315. The coil of two 
or more 4 turns formed in the slot of 1 of this is connectable in series. 

[0063] The 1st coil in case the number of electric conductors per slot is eight, and the typical cross 
section of group 31a are shown in drawing 8 , and the coil specification view for one phase is shown in 
drawing 9 and drawing 10 . Drawing 9 expresses the coil formed by four layers from an outer edge layer 
side, a solid line shows a dashed line and the 3rd layer, and a two-dot chain line shows [ an outer edge 
layer side to the 1st layer ] the 4th layer for a dashed line and the 2nd layer. Moreover, drawing 10 
expresses the coil formed in an octavus layer from the 5th layer, a dashed line shows a dashed line and 
the 6th layer, and a two-dot chain line shows [ an outer edge layer side to the 5th layer ] a solid line and 
an octavus layer for the 7th layer. The coil of drawing 9 and the coil of drawing 10 are formed like the 
first operation gestalt. And the coil of drawing 9 and drawing 10 is connected in series by arranging one 
segment with the turn section which connects the coil edge XXI and the coil edge XX2. 
[0064] A joint can be arranged with the 2nd coil and group 31b also in this case, and workability can be 
improved. On the other hand, many joints can be arranged at intervals [ annular / four-fold ]. Therefore, 
the productivity of a junction process as well as the first operation gestalt is securable. Moreover, 
although five variant segments per one phase are needed with this operation gestalt, those variant 
segments can be centralized between the 1st coil and 1 pole pitch of group 31a like the first operation 
gestalt. 

The [third operation gestalt] Although the first operation gestalt showed the structure of the coil 315 
which made the number of electric conductors per slot four, you may arrange the turn section of a 
segment so that a coil 315 may be surrounded by the coil 317 by the 1st coil and group 31a multiplex 
considering the number of electric conductors per slot as a case of the multiple of 4. 
[0065] In this case, two or more the same coils as the first operation gestalt are formed combining every 
two the 2 and inner **** side by the side of an outer edge layer adjoins further two one by one, and 
these are connected in series, the conductor per slot - the 1st coil in case a number is eight, and the 
typical cross section of group 3 la — drawing 1 1 — moreover, the coil specification view for one phase is 
shown in drawing 12 and drawing 13 Drawing 12 shows the 3rd layer to 6th-layer composition among 
octavus layers from the 1 st layer, and drawing 1 3 shows the composition of the 1 st layer, the 2nd layer, 
the 7th layer, and an octavus layer. 

[0066] In drawing 12 , a solid line shows a dashed line and the 5th layer, and a two-dot chain line shows 
[ an outer edge layer side to the 3rd layer ] the 6th layer for a dashed line and the 4th layer. Moreover, in 
drawing 13 , a dashed line shows a dashed line and the 2nd layer, and a two-dot chain line shows [ an 
outer edge layer side to the 1 st layer ] a solid line and an octavus layer for the 7th layer. The coil of 
drawing 9 and the coil of drawing 10 are formed like the first operation gestalt. The coil of drawing 12 
and drawing 1 3 is connected in series by arranging one segment with the turn section which connects the 
coil edge XX3 of drawing 12 , and the coil edge XX4 of drawing 13 . 

[0067] By the above, a joint can be arranged with the 2nd coil and group 31b, and workability can be 
improved. On the other hand, many joints can be arranged at intervals [ annular / four- fold ]. Therefore, 
the productivity of a junction process as well as the first operation gestalt is securable. moreover — 
although five variant segments per one phase are needed also in this operation gestalt — the [ the first 
operation gestalt and ] — those variant segments can be centralized between the 1 st coil and 1 pole pitch 
of group 31a like 2 operation gestalten 

The [fourth operation gestalt] Although the first operation gestalt showed the structure of the stator 
winding which made the number of electric conductors per slot four, it is good also as structure where 
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make the number of electric conductors per slot into six, arrange the small segments 332 and 333 of the 
shape of 2 character [ U ] in the direction of a path at one coil end, and one large segment 331 surrounds 
them. 

[0068] Drawing 14 is the 1st coil and the typical cross section of group 31a, and may be the 1st layer, 
the 2nd layer, the 3rd layer, the 4th layer, the 5th layer, and the 6th layer from an outer edge layer side. 
They are ****331a and 331b 1 at the 1st layer and the 6th layer. It forms and they are medium-rise 332a 
and 332b 1 at the 2nd layer and the 3rd layer. And the 4th layer, medium-rise 333a of others [ the 5th 
layer ], and 333b' It forms. The turn section which connects between outer edge layers is formed of the 
1 st layer and the 6th layer, and the turn section which connects the 2nd layer, the 3rd layer and the 4th 
layer, and the 5th layer with the inside is arranged. A coil specification view is shown in drawing 1 5 and 
drawing 16 by making a part for one phase into the example of representation. 

[0069] In drawing 15 and drawing 16 , a narrow solid line shows a narrow dashed line and the 3rd layer, 
and a two-dot chain line, a dashed line thick the 5th layer, and a solid line thick the 6th layer show [ an 
outer edge layer side to the 1st layer ] the 4th layer for a dashed line and the 2nd layer. The 2nd coil 314 
shown in the 1st coil 313 shown in drawing 15 and drawing 16 forms the coil of the lap winding of 3 
turns per slot. The coil of drawing 15 and drawing 16 is connected in series by arranging one segment 
with the turn section which connects the coil edge XX5 of the 1st coil 313, and the coil edge XX6 of the 
2nd coil 314. 

[0070] Also in this case, a joint can be arranged with the 2nd coil and group 31b, and workability can be 
improved so that more clearly than a coil specification view. On the other hand, in many joints, since 
[ three-fold ] it can arrange at equal intervals annularly, the productivity of a junction process as well as 
the first operation gestalt can be improved. 

[0071] Moreover, with this operation gestalt, the variant segment per one phase is three of a segment 
have the segment which has the connection of the edge XX5 of the 1st coil 313, and the edge XX6 of 
the 2nd coil 314, the segment which has the coil edge XI, and the coil edge X2. Moreover, a variant 
segment can be centralized between the 1st coil and 1 pole pitch of group 31a like the third operation 
gestalt from the first operation gestalt. 

[Other operation gestalten] In the first operation gestalt, the variant segment which connects the 1st coil 
311 and the 2nd coil 322 was considered as connection of inner **** and an outside middle lamella, and 
made the leader line the outer edge layer and the inner middle lamella. However, the variant segment 
which connects the 1st coil 311 and the 2nd coil 322 is considered as connection of an outer edge layer 
and an inner middle lamella, and is good also considering inner **** and an outside middle lamella as a 
leader line. 

[0072] Moreover, in the first operation gestalt, the configuration of a basic segment 33 was made into 
the shape of U character to which turn section 331c of the large segment 331 surrounds turn section 
332c of the small segment 332 in one coil end. However, a cylindrical segment may be inserted in a slot 
35 and the portion which had connected using the successive line via the turn section in the first 
operation gestalt may be connected by junction. In this case, in both coil ends, junction connects and an 
electric conductor forms an electric coil. And in one coil end, the joint is located together with annular 
[ by the side of a inner layer and an outer layer / two-layer ], and in the coil end of another side, it is 
located so that the joint of the electric conductor of an outer edge layer and the electric conductor of. 
inner **** may surround the joint of the electric conductor of an outside middle lamella, and the electric 
conductor of an inner middle lamella. 

[0073] Moreover, in one coil end, the joint of the electric conductor of an outer edge layer and the 
electric conductor of inner **** surrounds the joint of the electric conductor of an outside middle 
lamella, and the electric conductor of an inner middle lamella, and it is good in the coil end of another 
side also as composition which connected the electric conductor of an outer edge layer, the electric 
conductor of an outside middle lamella and the electric conductor of inner ****, and the electric 
conductor of an inner middle lamella by the successive line. 

[0074] In addition, although the leader line was formed in the 1st coil and group 31a side with the fourth 
operation gestalt from the above first, you may form a leader line in the 2nd coil and group 31b which 
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are a joint side. 

[0075] the fourth operation gestalt — a conductor ~ although the number carried out to six — a conductor 

— when a number is 6+4Ns (N : natural number), inner **** and an outer edge layer are connected in 
the turn section, and others can apply the same coil structure, if the layer located in a line in the direction 
of a path is connected in the turn section 

[0076] Although a rotator 3 has the presser- foot-stitch-tongue-like magnetic pole of 12 poles and the slot 
of a stator 2 is made into 36 pieces with the above-mentioned operation gestalt, when a pole is changed 
and the number of slots is changed in connection with it, the coil structure of the same gestalt can be 
applied. For example, the number of slots may be made into double precision, two three phase coil 
groups may be formed, and these outputs may be compounded. 

[0077] Moreover, although they are connected and one coil is formed when there are two or more coils 
which go a slot around, the combination of those connection is arbitrary. That is, according to the output 
characteristics demanded from vehicles, a series connection, parallel connection, or compound 
connection in parallel with a serial is sufficient. Drawing 17 shows compound connection in parallel 
with a serial. In for example, the operation gestalt and the second operation gestalt which formed the 
coil of 8 turns per slot, drawing 17 formed 33m of edges of the 1st coil 311, and 33n of edges of the 2nd 
coil using the respectively cylindrical segment, and has connected these 1st coils 311 and the 2nd coil 
322 in parallel. And it is connected with the coil for other four turns at a serial, and the coil of each 
phase is formed by considering those ends as an output. 

[0078] Moreover, after making 2 sets of coils of star connection and changing into a direct current with 
each rectifier when forming the coil of each of each two phases as shown in drawing 18 , you may 
compound dc output. 

[0079] Although the above-mentioned operation gestalt showed the case where the number of slots was 
36, the number of slots can form a coil similarly in the operation gestalt which doubled. A circuit 
diagram when the number of slots doubles is shown in drawing 19 . In the example shown in drawing 
19 , a coil which is different 30 degrees by the electrical angle in each other is formed like the above- 
mentioned operation gestalt, they are connected in series and each coil of X phase, Y phase, and Z phase 
is formed. Moreover, after carrying out star connection of each of a coil which is different 30 degrees by 
the electrical angle to each other and changing into a direct current with each rectifier, you may 
compound dc output. In addition, the same coil can be formed when a slot is set as 3 or more times. 
[0080] In addition, with the above-mentioned operation gestalt, although the stator winding carried out 
star connection of X phase, Y phase, and the Z phase and formed them, delta connection of X phase, Y 
phase, and the Z phase may be carried out, and it may form them. Or when compounding the dc output 
after rectification using two or more rectifiers, you may combine star connection and delta connection. 
[0081] moreover, the number of variant segments — the number of the circumference of a stator core — 1 

— since it becomes many numbers — the [ the first operation gestalt and ] — the number of a coil like the 
coils 311,312, 313, and 314 which go around a slot which was explained with 4 operation gestalten — 1 

— only many numbers are needed The number of a variant segment can be stopped maintaining the 
number of turns, since the above-mentioned coils 311,312, 313, and 314 are coils of two or more turns 
per 1 round of stator cores. 

[0082] Moreover, although the segment used the thing of a straight angle cross section with the above- 
mentioned operation gestalt, a wire cross section is [ that the bays 331a, 331b, 332a, and 332b held in a 
slot at least should just be straight angle cross sections ] sufficient as other portions. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] In the coil process of the stator of the AC generator for vehicles, there is 
the method of constituting a coil by the insertion process to the slot of a stator and junction of segments 
using the segment which consists of an electric conductor of a large number (this crooked portion is 
hereafter called the turn section) beforehand crooked in the shape of a hairpin not using a successive 
line. Since there are many junction parts, in order to reduce a manufacturing cost with this composition, 
automation of a junction process was indispensable. 

[0003] The composition of a publication is known by the international public presentation 92/06527 as a 
stator of the AC generator for vehicles using the segment. The joint of segments is annularly arranged in 
one side of a stator core, and the composition make junction by soldering or welding easy to automate is 
proposed by the international public presentation 92/06527. According to the composition shown here, 
four segments are arranged in a slot, the segment corresponding to each reversal connection and middle 
connection of a coil is created individually beforehand, and the stator winding is formed by joining 
these. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section of the AC generator for vehicles of the first operation gestalt of this 
invention. 

[Drawing 2] It is the partial cross section of the stator of the first operation gestalt. 
[Drawing 3] It is the typical perspective diagram of the segment of the first operation gestalt. 
[Drawing 4] It is the partial coil specification view of the stator of the first operation gestalt. 
[Drawing 5] It is the partial coil specification view of the stator of the first operation gestalt. 
[Drawing 6] It is the partial coil specification view of the stator of the first operation gestalt. 
[Drawing 7] It is the circuit diagram of the first operation gestalt. 

[Drawing 8] They are the 1st coil of the stator of the second operation gestalt, and the simplified 
diagram of a group. 

[Drawing 9] It is the partial coil specification view of the stator of the second operation gestalt. 
[Drawing 10] It is the partial coil specification view of the stator of the second operation gestalt. 
[Drawing 11] They are the 1st coil of the stator of the third operation gestalt, and the simplified diagram 
of a group. 

[Drawing 12] It is the partial coil specification view of the stator of the third operation gestalt. 
[Drawing 13] It is the partial coil specification view of the stator of the third operation gestalt. 
[Drawing 14] They are the 1st coil of the stator of the fourth operation gestalt, and the simplified 

diagram of a group. & 
[Drawing 15] It is the partial coil specification view of the stator of the fourth operation gestalt. 
[Drawing 16] It is the partial coil specification view of the stator of the fourth operation gestalt. 
[Drawing 17] It is the circuit diagram of other operation gestalten. 
[Drawing 1 8] It is the circuit diagram of other operation gestalten. 
[Drawing 19] It is the circuit diagram of other operation gestalten. 

[Drawing 20] It is the partial coil specification view of the conventional operation gestalt. 
[Drawing 21] It is drawing having shown arrangement of the electric conductor within the slot of the 
conventional operation gestalt. 
[Description of Notations] 

1 AC Generator for Vehicles 

2 Stator 

3 Rotator 

4 Frame 

6 Shaft 

7 Field Core 

8 Field Coil 

9 Ten Slip ring 
11 12 Fan 

3 1 Coil End 
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31a The 1 st coil and a group 
31b The 2nd coil and a group 

32 Stator Core 

33 Segment 

34 Insulator 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejj e 7/1 0/2003 



Page 1 of 6 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DRAWINGS 



[Drawing 1] 
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[Drawing 3] 
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